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INTRODUCTION 


NCR tributary stations operating with the Financial 
Operating System II (FOS II) may use the 
NCR/ISO protocol when communicating with an 
NCR central computer. Only the FOS II aspects 
and options are described in this publication; the 
NCR FOS II tributary stations use a subset of the 
entire NCR/ISO protocoi. All basic rules and 
restrictions on message format, error recovery, and 
poll and select procedures apply to NCR tributary 
stations without exception (refer to the “Rules And 
Restrictions” section). 


CONTROL AND DATA CHARACTERS 


The 7-bit ASCII code is the code set used for data 
transmission (refer to Figure 1). The code set is in 
two parts: control characters and data characters. 
The control characters used are: 
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STX, ETX, EOT, ENQ, ACK, and NAK are 
used for communications control and are described 
in “Control Characters” in this section. The data 
characters are all common alphabetic, numeric, and 
special characters that are normally used in the text 
of 2 communication message. 


CHARACTER FORMAT 
Each character is made up of ten bits (Figure 2);. 
these bits are: seven code bits, one parity bit, one 
start bit (value of 0) and one stop bit (value of }). 
The bits are sent in the synchronous mode of 
communications; the characters are sent in the 
asynchronous mode. 
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Figure 2 84 arrangement of an asynctwonous character 


The bit sequence for an ASCII character is 
least-significant bit to most-significant bit (bl 
through b8 in ascending order), with the most 
significant bit (b8) assigned as the parity bit. 
NCR/ISO uses even panty. 


CONTROL CHARACTERS 

A system operating with the NCR/ISO FOS II 
protocol uses the following characters for 
communications contro] between the sending and 
receiving stations: 


STX (Start of Text) 
The STX character indicates the start of the 
text message. _ 

ETX (End of Text) 
The ETX character terminates the text message 
and indicates the next character is the block 
eheck character (BCC). | 

ACK (Positive Acknowledgment) 
Following a select. a tnbutary station sends an 
ACK response to indicate the station is ready to 
receive the message. An ACK response can be 
either ACK or TA1 TA2 ACK, depending on the 
application. 

A receiving station sends an ACK character 
when a text message has been correctly 
received. | 

NAK (Negative Acknowledgment) 
A receiving station sends the NAK character as 
a negative response to the sending station. For 
exaniple, following a select, a tributary station 


sends a NAK character when it can not receive - 


a text inessage. 

ENQ (Enquiry) 
The transmitting station sends an ENQ 
character to request a response from the other 
station. 

EOT (End of Transmission) 
An EOT is used to indicate the end of a 
transmission. When an EOT is sent by a 
tributary station following a successful poll 
sequence, that addressed aie Station has 
ho data to send. 
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ERROR CONTROL 


Errors in a message sent by the central computer 
and/or the tributary station are controlled and 
detected by five procedures: 


Block check character . 
Parity checking | 
Message-receive checking 
Format checking 

Error recovery 


BLOCK CHECK CHARACTER 


' The block check character (BCC) is an even-parity 


character sent by the sending station at the end of a 
text sequence. It may be any character in the 
ASCII code set. 

The sending station generates the BCC by 
adding every bit of each character to the 
corresponding bits of all the other characters in the 
text sequence. The addition of bits is performed 
without a carry and does not include the starting 
character (STX). 

The resulting sum of this addition is the ASCII 
character used for the BCC. For example, if the 
message sent by the tributary station contains the 
following characters: STX 5 5 4 3 ETX, the 
tributary station generates the BCC shown in 
Figure 3. 


Bit 


| _—_tol sf} sfers ace. 


AcGd all 7 Bits Of each 
charecter nciudeng ET X 


Ada atl 6 bits, etc 
NOTE: 


| Addition s performed 
without & Carry 


60+0:0 
t*O1 
Q@etn! 
1¢T2Q 


, Fepre 3 BCC character 

At the receiving station, the seven bit positions 
after the STX are added longitudinally. The 
received BCC (sent by the sending station) Is 
included in this addition. The sum is zero if al] the 
characters were received correctly. 
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PARITY CHECKING | 

The NCR/ISO protocol uses even-parity checking. If 
the total number of bits that have a value of one 
(within a seven-bit character) is odd, then the parity 
bit is set to one; this gives the character even parity 
(refer to Figure 4). 


i ASCII! Code for a 6 
Siso 
B+ 


ASCII Code for an 8 


| Stop 
dl 


ein’ Even characie’ panty 
MESSAGE-RECEIVE CHECKING 
When a sending station sends a message to a 
 Feceiving station, message-receive checking is 
performed to be sure the receiving station received 
the message. This check is performed by requiring 
the receiving station to send a reply (such as ACK 
or NAK) to the sending station after each message 
is received. 


FORMAT CHECKING 

Format checking verifies that the STX and ETX 
contro! characters are properly positioned in each 
message; only one STX and ETX is acceptable for 
any one message transmission. 


ERROR RECOVERY 

The sending station sends a message again as the 
means of error recovery. After a message is sent to 
the receiving station, the sending station chec» for 
a response from the receiving station. If the sending 
station receives a NAK, indicating that the message 
contained transmission errors, the message is either 
sent again or the sending station branches to an 
error recovery routine, depending on the design of 
the online communications logic of the system. 


POLLS AND SELECTS 


The central site sends a specific poll or select 
Sequence to request a specific tmbutary station to 
send or receive data. Because of this, each tributary 
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station continuously checks for a poll or select 
sequence containing that unique poll or select code. 

The central computer sends a poll sequence to 
request data from the tributary station. The central 
computer sends a select sequence to determine if 
the tributary station is ready to recetve data. If the 
station is ready to receive, it sends an ACK 
response (ACK or TA] TA2 ACK). After receiving 
the ACK response, the central computer sends the 
text message. 


POLLS 

A 3-character poll sequence sent by the central 
computer contains the address (poll code) of the 
tributary station. The addressed tributary station 
can respond by sending a single text sequence to the 
central computer. The format for a poll sequence is 
shown in Figure 5. 


Figure 5 Format of s po sequence 


The following paragraphs describe the 
characters in the poll sequence. 


EOT (End of Transmission) 
The EOT character is sent before all poll/select 
sequences. When an EOT is received by 
tributary stations, the stations then start 
checking for their unique poll or select code. 

Poll Code 
Each tributary station has a unique, 1l-character 
poll code which identifies the address of that 
station. Refer to Appendix A for poll code 
identification. 

ENQ (Enquiry) 
The ENQ character indicates the end of the poll 
sequence and it requests a reply from the 
addressed trbutary station. 


REPLIES TO A POLL 
The positive reply to a poll sequence Is a text 
sequence sent by the addressed tributary station. A 
negative reply is an EOT character. 

, A text sequence has the format shown in Figure 
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STX (Start of Text) 
The STX character starts the application portion 
of the text sequence. 

Text 
The actual text format is application dependent. 
The text portion of the message contains data 
such as operator-entered transaction information 
that needs to be sent to the central computer. 

ETX (End of Text) 
The ETX terminates the text portion of the 
message and indicates that the BCC 
immediately follows. 

BCC (Block Check Character) 
The block check character (BCC), generated by 
the tributary station, immediately follows the 
ETX character. For details on the generation 
and checking of the BCC, refer to the “Error 
Control” section in this publication. 

When the central computer receives an EOT 
in response to a poll sequence, it polls the next 
tnbutary station in the poll cycle. The tributary 
station, after sending EOT, returns to an idle 
state where it continuously checks for a poll or 
select sequence which contains the unique poll 
or select code of that station. 


SELECTS 

When the central! processor has a text message to 
send to a tributary station, it first sends a 3- or 
4-character select sequence containing the address 
(select code(s)) of the tributary station to be 
selected. A select sequence has the format shown in 
Figure 7. The tributary station must detect all the 
characters of the select sequence before responding. 
The following paragraphs describe the characters in 
a select sequence. 


Figure 7 Format of @ select sequence seni by the central 
computer 


EOT (End of Transmission) 
The EQT character is always sent before a 
select sequence in the NCR/ISO protocol. When 
an EOQT is received by tributary stations, those 
stations start checking for their unique poll or 
select code. 

Select Code 
Each tributary station has a unique select code 
which identifies the address of that station. The 
select code may be one or two characters. Refer 
to Appendix A for select code identification. 
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ENQ (Enquiry) 

The ENQ character ends the select sequence 
and requests a reply from the tnbutary station. 
If the tributary is ready to receive the message, 
the correct reply is an ACK response. If it is 
not ready, the tributary station sends a NAK 
character. | 

The tributary station accepts a message 
from central only if at least one of the following 
conditions are met: 


e When the tributary station is not processing 
a transaction (idle state). This condition is 
referred to as an unsolicited output 
m , | 

e When the tmbutary station requires data 
from the central processor. 


REPLIES TO A SELECT 

There are two possible responses to a select 
sequence: positive (ACK response) and negative 
(NAK character). 

The positive response (ACK response) of a 
tributary station to a select sequence may be either 
the two identification characters and ACK character 
(TA1 TA2 ACK) or just an ACK character. The 
tributary station sends an ACK response when it is 
ready to receive the text message from the central 
computer. 

Sending a negative response, a NAK character, 
indicates the tributary station is not ready to 
receive a message or the station is waiting to be 
polled. After sending a NAK ceharacter, the 
tributary station continuously checks for a poll cr 
select sequence containing the poll/select code of 
that station. 


MODES OF OPERATION 


A communication driver using the NCR/ISO 
communications protocol operates in one of four 


operating modes: 


@ Idle 

© Control 

e@ Input (after poll) 

@ Output (after select) 


When in the idle mode, NCR tributary stations 
wait for poll/select sequences. Onee the first 
character (EOT) is received, the station enters the 
contro! mode in which it checks for its unique 
poll/select code. From the control mode, the station 
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can enter the input mode (after a poll), enter the 
output mode (after a select) or return to the idle 
mode. Refer to Figure 8 for the relationship of these 
modes. Refer to Appendix B for flowcharts of the 
transferring of messages between the central and 
the tributary station. 


characters 
received 


ACK or NAK sent 
 EOT Sent 


IDLE MODE | 

When a tributary station is activated, it enters the 
idle mode. In the idie mode, the tributary station 
waits for an EQT character sent by the central 
computer as part of a poll or select sequence; any 
characters sent other than EOT are ignored. When 
the tribu.ary station receives an EOT character, it 
leaves the idle mode and enters the control mode. 
Refer to Table A in Appendix B for a flowchart of 
this mode. 


CONTROL MODE 

A tributary station in the idle mode enters the 
control mode when it receives an EOT character. 
The unique poll or select code of the tributary 
station is the next thing that station checks for. If 
the code is not the pol or select code of that station, 
the station returns to the idle mode. If the code is 
the unique code of that station, the station waits for 
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the central processor to send an ENQ character. 
The tributary station must detect al] the characters 
in the poll or select sequence before responding. For 
example, if the station detects the EOT and its poll 
code but not the ENQ, the station continues to 
check for the ENQ, another poll sequence, or a 
select sequence. 

Once the tributary station correctly receives the 
unique poll or select sequence, that station can then 
respond. Refer to Table A in Appendix B for a 
flowchart of the possible sequences. 


INPUT MODE (AFTER POLL) 
After the tributary station receives its correct poll 
sequence, it enters the input mode. The station 
enters the input mode to send a text message to the 
central computer. When the complete text message 
has been sent, the tributary station waits for a 
response from the central processor. 

There are three procedures used once the 
response is received: a transmission error counter, a 
void counter, and a timer. The transmission error 
counter increments by one when either the tributary 
station receives a negative acknowledgment (NAK) 
or the station does not receive a response from the 
central processor. A maximum (determined 
previously) is set so that when the maximum is 
reached, the tributary station branches to an error 
routine, indicates an error to the application, and 
then returns to the idle mode. 

The void counter is incremented by one when 
the tributary station sends the text message and 
then receives an EOT character from the central 
computer. A maximum (determined previously) is 
set so that when the tnbutary station receives the 
maximum number of EOT characters, the station 
branches to a void routine. 

The timer starts after the tributary station 
sends an ENQ or ETX; it resets when the station 
receives an ACK, NAK, or EOT sent from the 
central processor. The maximum amount of time 
permitted for a response fror: the central processor 
is determined by the system. If the tmibutary station 
does not receive an ACK, NAK, or EQOT from the 
central processor within the permitted time, the 
transmission error counter is incremented by one | 
and:a specified action is taken by the tributary 
station. 

The following paragraphs describe the 
characters which may be sent (from the central 


processor) in response to a text message sent by the 


tributary station. 


ACK Response 

If the central processor sends an ACK, it is 
assumed the text sequence has been correctly 
received. The tributary station sends an EOT 
character and enters the idle mode. Refer to Figure 
9 


ACK RESPONSE 


Transmuits 
EOT—Poli Code—-ENQ 


Tramsmts EOT 
and then monitors | 
for another poll 

Or s#iec!t sequence. 


NAK Response 
If the central processor sends a NAK response, the 
text message has not been correctly received. When 
the tributary receives the NAK, the transmission 
error counter is incremented by one and tested for 
the maximum. If the maximum is not reached, the 
tributary station sends the text message again. 

If the maximum is reached, the station branches 


to an input error routine and indicates a. 


transmission error to the application. The station 
then enters the idle mode. 

Refer to Figure 10 for an illustration of this 
Sequence; in this figure, the transmission error 
counter had been set at 3. 


No Response oo, 

If the centrai processor does not send a response or 
the response can not be decoded, the timer in the 
tributary station reaches the maximum time 
permitted for a response from central. The 
transmission error counter is incremented by one 
and tested for the maximum. If the maximum is not 
reached, the tributary sends an ENQ character and 
waits for « reply from central. 
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NAK RESPONSE 


Tributary Station 


Transmits 
EOT— Poll Code—ENO 


Sets transmission error 
counter to 6 value of 
zero. 


Transmuts 
STX 
Message 
ETX 

geCcC 


; 3 


Transmits 
NAK 
increments trans. error counter 
by 1: counter equals 1. 


Retransmi ts 


STX 
[Yi 
ETX 


BCC 


Increments trans. error counter 
I by ft. counter equals 2. 


Retransmucts 


STX 
[Yim 
, ETX 


Bcc 


increments trans. error cou.ter 
by 1: counter equats 3. 


| Branches to error rowpne 

Lo and conunues to monitor 
for another poll or select . 
SAQUENCE. 
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Note that if the central processor sends a poll or 
select sequence before the counter has reached the 
maximum, the EOT in the sequence causes the 
tributary station to respond to the EOT. This 
response is described in “EOT Or Loss Of Carrier” 
later in this section. 

If the counter has reached the maximum, the 
station branches to an error routine, indicates a 
transmission error to the application, and then 
enters the idle mode. . 

Refer to Figure 11 for an illustration of this 
sequence; in this figure, the transmission error 
counter had been set at 3. 


NAK And No Response 
Either a NAK response or reaching the maximum 
for the timer causes the transmission error counter 
to be incremented by one. Therefore, after the 
tributary station is polled and sends a message, any 
combination (of NAK characters and time 
‘maximums reached) totalling three causes the 
tributary station to branch to the error routine and 
indicate a transmission error to the application. The 
station then enters the idle mode. 

Refer to Figure 12 for an illustration of this 
sequence; in this figure, the transmission error 
counter had been set at 3. 


EOT Or Loss Of Carrier 
If the central processor sends an EOT character or 
the tributary station detects a loss of carrier, the 
response of the tributary station is the same. When 
the station receives an EOT or detects a loss of 
carner, it increments the transmission void counter 
by one and tests for the maximum. If the maximum 
is not reached, the tributary station waits for 
another poll. Once the poll sequence is successfully 
received, the station sends the text message again. 

If the counter has reached the maximum, the 
tributary station branches to a void routine and 
indicates a void to the application. The station then 
enters the idle mode. 

Refer to Figure 13 for an illustration of this 
Bequence; in this figure, the transmission error 
counter had been set to 3. 


OUTPUT MODE (AFTER SELECT) 
After receiving the select sequence and sending the 
ACK response (either ACK or TAl TA2 ACK), the 
tributary station enters the output mode. The 
Station enters the output mode to receive a text 
message from the central processor. 
There are two error control procedures used 
once the text message is received from the central 
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NO RESPONSE 
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Transmits 
STX 
Message 
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BCC 
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tans. error counter 
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Times Out, mcrements 
trans error counter 
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tans. error counter by ¢ 
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Figure 11 
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EOT RESPONSE OR LOSS OF CARRIER 
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or 

Loss of Carreer 
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monitors for anorher 
poll or selec? sequence. 
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Figure t2 
Branches to the 

err Or TEeBME End e 
monitor the hne for 


processor: the timer and the maximum NAK 

counter. The timer starts after the transmission of spietainapstaed 

an ACK or NAK character to the central processor; 

it resets when the tributary station receives an , : _ 
STX, ENQ, or EOT character. The maximum Figre 13 
amount of time permitted for a response from the : 
central processor is determined by the system. If | 
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the tributary station does not receive an STX, 
ENQ, or EOT character from the central processor 
within the permitted time, the tributary station 
takes a specified action. 

The maximum NAK counter increments by one 
when the tributary station transmits a NAK. A 
Maximum (determined previously) is set so that 
when the maximum is reached, the tributary station 
branches to an error routine, indicates a 
transmission error to the application, and then 
enters the idle mode. 

When the tributary station receives the text 
message from the central processor, one of the 
following sequences occurs. 


ACK 

The tributary station sends an ACK character when 
the text message is received correctly and there are 
no BCC or parity errors. 

After the tributary station sends an ACK, the 
central processor can respond in one of three ways: 
an EOT character is sent, an ENQ character is sent, 
or no response is sent. If a loss of carrier is detected 
while waiting for a response, the tributary station 
branches to an error routine, indicates a 
transmission error to the application, and then 
enters the idle mode (refer to Figure 14). 


LOSS OF CARRIER 


ee ee 


Transmits 
EOT—Select Code— 
ENQ 


Transmits 
| (TA, TA2,.} ACK 


Transmits 
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The three response which can be sent by central 
are described in the following paragraphs. 
EOT : : 
If the tributary station receives an EOT 
character from the central processor, the 
message transfer is complete. The tributary 
station starts processing the message and enters 
the idle mode. Refer to Figure 15 for an 
illustration of this sequence. 


EOT RESPONSE 


Transmits 
EO T-Seiect Code— 


~ Transmuts 


Transits EOT and 


message transfer 
rg Complete. 


Monitors for 
another po:! or 
s@elect seQquerce. 


Figure 15 


ENQ 
If the tributary station receives an ENQ 
character from the central processor, the station 
sends the ACK character again and then waits 
for a response from the central processor. Refer 
to the Figure 16 for an illustration of this 
‘sequence. 
No Response 
If the tributary station does not receive a 
e response from the central processor within the 
“maximum time set for the timer, the station 
assumes the message transfer is complete. The 
station starts processing the message and enters 
the idle mode. Refer to Figure 17 for an 
illustration of this sequence. 
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ENQ RESPONSE 


ee 


Transmits 
EOT-Select Code— 
ENQ 


Transmits 
{(TA1, TA2}), ACX 


Transmits 


Transmits EOT and 
message transfer 
ts complete. 


Monitors tor 
] motne oto 
: s@i€ci sequence. 


NAK 

When an incorrect text message is received from 
the central processor, the tributary station sends a 
NAK character. The central processor can: 


@ Send the message again 
@ Send an ENQ 

@ Send an -OT 

@ Not respond 


After the central processor receives a NAK, it 
should not attempt to select that tributary station 
again unti: tne text message is sent again. 

If the tmbutary station detects a loss of carrier 
while waiting for a reply from the central processor, 
‘the tributary station branches to an error routine, 
indicates a transmission error to the application, and 
then enters the idle mode. . 

The following paragraphs describe the sequence 
used for these responses.. 
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NO RESPONSE 


| Transmits 
EOT—Seect Code— 
Transmits 
(TA‘t TA2) ACK 


ENQ 

. STX 
| Message 

ETX 
| ecc 
Transmits 


is complete. 


Times out: assumes 
= message transfer 


Monitors for another 
poll or select 
sequence. 


Figure 17 


Sending Message Again 

When the central processor receives 2 NAK 
character and tres to send the text message 
again, the tributary station checks the message 
for BCC and parity errors. If no errors are 
detected, the station sends an ACK character 
and then waits for a reply from central. If the 
reply is EOT, the message transfer is complete; 
the station returns to the idle mode. If any 
other response or no response returns from the 
central processor, the station reaches the 
maximum time permitted for the timer, assumes 
the message transfer is complete, and returns to 
the idle mode. 

_ If an error is detected in the text message, 
the tributary station increments the NAh 
counter by one and tests for the maximum set 
for the counter. If the maximum is not reached, 
the station branches to an error routine, 
indicates a transmission error to the application, 
and enters the idle mode. Refer to Figure 18 for 
an illustration of this sequence. 

ENQ. 

When the central processor receives a NAK and 
sends an ENQ character to the tributary 
station, the station increments the NAK counter 
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_— ENO 
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(TA, TA2,} ACK 
Detects transmission 
f | errors. Transmits 
NAK. 
Derects no transmission 
errors, Transits 
| MCK. 
) Transmits EOT 


and message 
transfer ts 


compie te. 


“ Te minal monitors 
= for another poll or 


stlect sequence. 


Figure 18 


by one and tests for the maximum. If the 
maximum is not reached, the station sends a 
NAK again. If the maximum is reached, the 
station branches to an error routine, indicates a 
transmission error to the application, and then 
returns to the idle mode. Refer to Figure 19 for 
an illustration of this sequence. 


EQT 


-When the central processor receives a NAK 
character and sends an EOT character to the 
tributary station, the station branches tc an 
error routine, indicates a transmission emor to 
the application, and enters the idle mode. Refer 
to Figure 20 for an illustration of this sequence. 


No Response 


When the central processor receives a NAK, it 
ean either not send a response or send a 
response that can not be decoded by the 
tributary station. Both conditions cause the 
tmbutary station to reach the maximum time 
permitted for the timer. The tributary station 
then branches to an error routine, indicates a 


transmission error to the application, and enters | 


the idle mode. Refer to Figure 21 for an 
ustration of this sequence. 
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Traramits 
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Detects no errors. 
Transmits ACK, 


waiting for response; 
msumes Message 
wansfer is complete. 


1 Monitors for 
a another poll or select 


seqeucne. 


Figure 19 


.EOT Detected Before ET * 

If the tributary station detects an EOT character 
before receiving an ETX character when rece:ving a 
text message from tne central processor, the station 
branches to an error routine, indicates a 
transmission error to the application, and then 
enters the idle mode. Refer to Figure 22 for an 
lustration of this sequence. 


ENQ Detected Before ETX 

If the tributary station detects an ENQ character 
before receiving an ETX character when receiving a 
text message from the central processor, the station 
sends a NAK character to the central processor. 
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Transmiuts 
EOT—Select Code— 
ENO 


No Response 
or 
Garbied Response 


EOT RECEIVED PRIOR TO ETX 


Tranurets 
| EQYT-Setect Coce— 


ENQ 
Transmits 
(TA1, TA2} ACK 
Transemts 
STx 


, Branches to the error! 
= routine and monitors! 
for another pollor. 


i 
select sequence. 


Figure 22 
The station then waits for another message. an 
ENQ character, or an EOT character. If a response 
is not received from the central processor within the 
permitted time, the station branches to the error 
routine, indicates a transmission error to the 


application, and then enters the idle mode. Refer to 
Figure 23 for an illustration of this sequence. 
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RULES AND RESTRICTIONS 


| Tributary stations which use NCR/ISO protocol 
must follow specific rules and restrictions: 


@ Transparency, the use of eode-independent text, 
is not supported. Additionally, tributary stations 
using NCR/ISO protocol can not operate on a 
communications line with other stations using 
transparency. 

@ Only single block transmission is supported. 
Multiple block transmission using ETB (End 
Transmission Block) is not supported. 

@ When a tributary station sends a text message 
to the central computer, the message must 
include delimiters (STX and ETX) and the 
address of that tributary station. 

© NCR/ISO protocol supports only the ASCII 
code set (refer to Figure 1). 


@ NCR tributary stations support only a 


multipoint, dedicated, 2- or 4-wire 
communications link configuration. 

® During an error recovery procedure, the same 
message is sent in response to each NAK 
character received from the central computer. 
When the retry limit is reached, the central 
computer responds with an EOT character 
(instead of a NAK character) which stops the 
input attempts. 

@ Data is sent and received in the asynchronous 
mode of communication. 

® NCR applications support standard, specific 
polls and selects. The standard NCR/ISO poll 
and select sequences have the formats shown in 
Figure 5 and 7. No other poll/select sequences 
are supported. 
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POLL AND SELECT CODES 
Character Combinations | OT pet etaa 
eee | Poll Character | Setect Character 

wacter| Select Character! 5 g¢04391 | Bits 765432) 


v 
2 
9 
a 


10610010 


1010160 
1010101 
1010110 


—20__| 20 | gronone | __ au cona 
—— 0100001 | 0110001 
ae | ee 9106010 0110010 
2s 83 tc00011 | 0110011 
| ee 0110100 
a ae 0110101 
Ca ee, 11 0110110 
o10o0rnt | n10118 | 
28 0101000 0111000 
a ae ae ees 0101001 0171001 
| 2A At 100 0111010 
a a ee 0101011 0131011 
pc CUE 100 | ot 100 | 
P2080 001101 | 0111101 
Pe QE) ___ | 0101510 | 0111110 
ee | Se A SC 
PAO TO 1000000 1010000 
{oat | 1000001 1010901 
p42 

) aa 

p45 

p46 

ae 


wd 


4] 1000111 1010111 
| 4a | BT 1001000 101 1000 
ag [81001007 | 1071007 
pA TSA 1001010 | 1011010 
oe 1011001 
BC 
1001101 
o€ 1031110 
SF 1001111 1O1111) 
e096] 1100000 111006 
er] 71 1100001 99008: 
72 1710016 
oe oe es RL ECE 
ee 9a r00100 [10103 
es 5 1100101 | 010 1 
Sa as one See Meee Te OTT) 
A TSK TR 
a8 101000 J 1411000 | 
63 98 to r001 [810077 
P 6A TAT 3101010 | 
i 68 | 7801011 | 
| 6O) T7010 101 | 1114101 
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LINE MONITORING 
(JDLE MODE AND CONTROL MODE) 


APPENDIX B 


Tributary station monitoring 
the communication line for 
pol! and select sequence. 


“EOT fram central. 


Pol! code for this tributary station? 


Does ENO follow poll code? 


ls tributary station ready to 
transmit a message? 


Tributary station prepares to 


transSsMe B Message. 


Exit to SEND MESSAGE. 


Tributary station transmit 
EQOT: monitors for poll 
end setect sequence. 


Select code for this tributary station? 


Does ENQ follow select code? 


Is tributary station ready to 
receive a message? 


Tributary station transmits 
(TAlT, TA2} ACK. 


Exit to RECEIVE MESSAGE. 


Tributary station transmits 
NAK; monitors for poll 
and select sequence. 


Tabhe A 
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SEND MESSAGE 


(INPUT MODE) 


Tribuwery station sets the trans- Oo > 
Mission error COUNT and trans- 
mission vod counter to a value of zero. (2) 


Tributary station transmits 
STX, Message, ETX, BCC. 


Tribu tary station monitors the line 
for areply from central or times 
out waiting for the reply. 


ACK repty from central? Tributary station detects loss of carrier. 


Does tributary station time our 


Tribu ary station transmits EOT. 
waiting for a reply from central? 


Tributary station monitors for 


poll and select sequence Tributary station increments 


transmission error counter by one. 


Does transmission error counter 
equal maximum? 
NAK repty from central? 


Tributary station branches to the error 


Tributary station incrememts transmession routine. 


error counter by one. 
Tributary station monitors for pol! 
Does transmission error counter and select sequence. 
equal maximum? 


Tributary station branches to the 


error routine. Tributary station transmits ENQ. 


Tributary station monitors for 
poll and select sequence. 


EOT reply from contrel? 


Tributary increments transmi..on 
vod counter by one. 


Does void counter “qual maximum? 


Tributary station branches to 
the error routne. 


Tributary station manitors for 
pot! and setect sequences. 


*if the tributary station 
is successfully polied again, 
it sends the same mesmags 
open. 


Table B 
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RECEIVE MESSAGE 


{OUTPUT MODE) 


STX from contrei? 


Trdbutary stabon recrves aati 


cia ac ter. 


Tribvtary stanon mitieess BCC cetcy- 
feuon end atics cheracrer co BCC 
accumulation. 


ETX from contrat? 


Tnhdutry stanon receves BCC and 
adds 10 BCC accurruiston. 


Od tributary stanon Gemct panty 
errors of BCC error? 


Tributary ttanor trangnen NAK. 


Tributary stanon monizory she ime 
for a reply trom central or nenes owt 
wang for sg reply. 


STX reply from concrai? 
ECT reply from cantral? 


Trduwry ststion Branctes w the 
error rouune. 


Trbutry stanon monnon fer pal 
and select s8Quence. 


ENOQ reply fram central? 


Trbusry gation wmcrerneme MAK 
Comer ter by one. 


° 


Has NAK counter ached max tas? 


Tributary itaton Branches o errer 
Tounne. 


Trbdutary stanton monitor fer pall 
and s#lect sequence. 


Tributary ttaton trenemnun NAK. 


Does tnbutary stavon derec: toss of 
Carrer? 


Tnbuwry stator Sranche: so the 
error rownne. 


Trtutary stanon monion fer pot 
and selec: sequence. 


Ord tributary ststos nneow werteng 
for @ reply from cencrai? 


Teoutary stanor branckas wp the 
error rouge. 


Tretwtary station moncon te gee 
and select saquencs. 


Tatts C 


Tribu wry tteaon treneme ACK. 


Trvery stanon mon.ton the tine 
tor @ reply trom central o tines out 
waenng tor the repiy. 


EQT cagty from central? 


Message tramfer compliers: tndutary 
ststor sromtors tor pul! and select 
sequence. 


ENC regty from central? 
Trixusy steson tranemin ACK. 


Doe: tiwwry mepor. derect fos of 
carr wer? 


TrdQwtery seemon trenches: w he 
error rovene. 


Trmutry stanon monitor: for pall 
and sesect sequence. 


Oid tnbwery steron teneout waiting 
for repiy torn cervai? 


Trtvery 2bon atune Mesege 
trancter @ compliers anc manitors for 
Pall and select seQuence. 


ENO trem counerai? 


Tatwery stebor rransms NAK to 
cantrat. 


Tdvury stamens mocutor ths lone 
toy 6 reply feom cantral. 


EOT trom canwel? 


Trdvery semen branches w the 
error rowene, 


. 


Trtewry wseon monnor: for poll 
end select weqwencs. 


Doe: tntwenry summon detec: loss of 
carr eee? 


Trtwtary wper teenches wo the 
error ravens. 


Trtwry seamen maestors for poll 
ae seeect seapeenes . 


Tne tery ee ee: | 
hare wr. 
Tntewry wale 3 cCbereE (REET 
cher ac wr. 


COMMUNICATIONS PROTOCOLS 


NCRISO 


